[ 4 Case Report

Primary Intracranial Squamous Cell Carcinoma with a Fatal Course

Abstract

Intracranial squamous cell carcinomas (SCCs) are extremely rare. They can be primary or represent
a degeneration of an epidermoid cyst (EC). We report the case of a patient operated, with an
endoscopic transnasal approach, for a primary intracranial SCC. The optimal management for
patients with primary intracranial SCC or ECs which have undergone malignant degeneration has yet

to be identified.
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Introduction

Intracranial squamous cell
carcinomas (SCCs) are extremely rare

lesions.! Epidermoid cysts (ECs), from
which they can derive, constitute 0.2%—1.8%
of all intracranial tumors. It was described
for the first time in 1807 by an artist in a
French medical school and later (1829)
documented by the pathologist Cruveilhier
who referred to them as “tumours
perlees” (pearly tumors).”) They consist of
aberrated ectodermal cells which develop
into epithelium-like cells between the 3% and
5t weeks of gestation, when the neural tube
forms." ECs have an anatomical predilection
for intracranial, extra-axial, and paramedian
cisternal  space; the cerebellopontine
angle (CPA) cistern is the most common site
of presentation (50%—60%), followed by the
parasellar region (30%),! in an intradural and
paramedian position.’). Histopathologically,
they are lined by keratinized stratified
squamous epithelium and grow as a
consequence of continuous desquamation
and degradation of cell membranes. ECs are
typically benign with favorable prognosis,
and they rarely degenerate into malignant
SCC.IN" We report our experience dealing
with the endoscopic transnasal approach for
a primary SCC of the left CPA.

Case Report

A 35-year-old male was admitted with left
trigeminal (V1-V2) palsy, dizziness, and
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left ear hearing loss. Magnetic resonance
imaging (MRI) revealed a large cystic lesion
of the left cerebellopontine cistern with a
possible small postcontrast impregnation of
a portion of the medial wall [Figure 1]. The
lesion displaced the fifth left cranial nerve
posteriorly. An endoscopic transsphenoidal/
transclival surgical removal of the lesion
was scheduled. While awaiting surgery,
the patient experienced rapid deterioration
with vomiting, drowsiness, and headache.
The day before the surgery, the patient
had an episode of opisthotonus and
unconsciousness preceded by intense lower
back pain. An emergency head computed
tomography (CT) scan revealed minimum
ventricular dilatation. Surgery revealed
a large cyst with a thin layer of white
capsule containing soft white tissue that
was macroscopically completely removed;
a dural plastic with autologous fat, an
intradural layer of fascia lata, hemostatic
material, and a septal flap, was performed.
Following surgery, the trigeminal palsy
resolved, but the patient remained drowsy
and reported referred frontal pain and had
fever without, however, humoral signs
of infection. Head CT scans showed the
surgical result [Figure 2] and a gradual
increase of ventricular system dimensions.
The patient was treated with external
drainage; frontal pain resolved, but the
conscious state did not improve. In the
meantime, the results of the histological
tests came through and reported “...severe
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cytologic and architectural atypia with hyperchromatic
nuclei, atypical mitosis and marked replicative
activity (Ki67 proliferative index: About 40%). The aspects
described are indicative of a malignant transformation.”
Despite the postoperative cerebrospinal fluid (CSF) study
and culture being normal and negative for infection, the
patient continued to have fever, and cytological examination
reported malignant cells in the CSF. Cerebral and spinal
MRI, carried out 1 month after the surgery, confirmed
leptomeningeal carcinomatosis (LC) [Figure 3]. The patient
was transferred with ventriculoperitoneal shunt to the
oncology unit where he was unable to start chemotherapy
or radiotherapy due to poor neurological and clinical status.
He died 1 month later. There are no reports in literature of
cases with such a severe course.

Discussion

Intracranial SCC can be secondary to chronic inflammation
of an EC, due to either repeated irritation and cyst rupture,’*”
subtotal resection of the cyst wall, recurrent meningitis,!'®
introduction of a foreign material intraoperatively® or,
like in our case, arise de novo. This last possibility is
extremely rare, and only eight cases, other than this, are
reported in literature.''” The clinical characteristics of
these cases are summarized in Table 1. Hamlat et al
classified primary intracranial carcinomas into five
categories based on clinicopathological presentation:®! (1)
initial malignant transformation of EC; (2) malignant
transformation of remnant EC; (3) malignant transformation
with LC; (4) SCC arising from another benign cyst; and (5)
other malignancies arising from benign cysts including
melanoma, adenocarcinoma, sarcomatoid carcinoma, and
osteosarcoma. In a 2013 review, Nagasawa et al. identified
58 cases of epidermoid tumor with malignant transformation
in literature published between 1912 and 2010.M ECs,
radiologically, are typically hypodense on CT scan,
hypointense on T1 MRI, and hyperintense on T2 imaging
and diffusion weighted imaging (DWI). They have smooth
margins and lack contrast enhancement. Lack of diffusion
restriction, irregular margins, and presence of contrast
enhancement suggest malignant changes.!'*%!8 Radiological
evidence of histological malignancy are the presence of
enhancement (88% of tumors) and presence of foreign
body giant cell reaction, which has focal enhancement next
to EC. The presence of calcification is usually a hallmark
of long-standing disease and is more often observed in
benign EC. There is no specific location with a predilection
for malignant degeneration. LC following malignant
transformation has also been reported and tends to have
a worse prognosis. Wide dissemination can occur through
direct spread from an intradural primary tumor or through
seeding of malignant cells in the CSF. Of the twenty
reported cases of LC following malignant transformation
in the literature, nine were associated with surgery.[>'! This
indicates that intraoperative seeding is possibly a potential
risk factor for tumor cells’ spread.”? The clinical presentation

Figure 1: Preoperative axial brain T1 with gadolinium magnetic resonance,
the arrow indicates the enhancing part of the medial wall of the cyst (a);
preoperative axial brain T2 magnetic resonance (b)

Figure 2: Postoperative axial brain computed tomography

Figure 3: Postoperative axial brain T1 with gadolinium magnetic
resonance (a); postoperative axial cerebellum T1 with gadolinium
magnetic resonance, the arrow indicates a leptomeningeal metastasis (b);
postoperative sagittal spine T1 with gadolinium, the arrow indicates a D11
metastasis (c)

of EC could be dysfunction or irritation of cranial nerve (V—
VII-VIII and X), cerebellar and brain stem dysfunction, as
well as hydrocephalus and meningeal irritation.”! It has been
reported that hearing loss is the most common symptom in
patients with epidermoid (37.6%), followed by trigeminal
neuralgia (29.7%), dizziness or vertigo, facial palsy (19.4%),
headache (17.9%), and diplopia (16.7%). The pathogenetic
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Table 1: Reported cases of de novo primary intracranial squamous cell carcinoma

Author Year Age (years) Sex Location Adjuvant treatment Outcome

Wong et al.'" 1976 4 Male Parapontine No Died 1 day
Nosaka et al.l™! 1979 46 Male CPA No Died 7 months
Garcia et al.l"! 1981 61 Male CPA Radiotherapy Died 9 months
Ebisudani et al." 1990 68 Male CPA No Died 1 month
Jain et al." 2003 5 Female Temporal Radiotherapy + chemotherapy Alive 10 months
Mallick et al.l's! 2012 35 Female Frontal Radiotherapy Alive 24 months
O’Neil et al.l'9) 2016 49 Male Sellar No Alive 12 months
Liu et al." 2018 20 Male Lateral ventricle No Alive 9 months
Pisano et al. 2020 35 Male CPA No Died 1 month

CPA — Cerebellopontine angle

mechanism of trigeminal neuropathy in patients with CPA
epidermoid remains uncertain. Direct compression of the
nerve at the root entry zone, displacement of the trigeminal
nerve, and compression against a blood vessel at the root
entry zone, or combination of the two have been suggested
as possible causes. The irritant, inflammatory nature of the
epidermoid tumor could also be implied as a possible cause
of pain, in cases where the nerve is completely wrapped by
tumor. The keratin content may directly cause irritation and
hyperactivity of the nerve without an intervening vascular
loop. Tumor removal itself may relieve symptoms, but it is
reported that persistent distortion of the trigeminal nerve can
also often be the cause of persistent pain after satisfactory
resection. Although the management for de novo primary
intracranial SCC is still controversial,?” the treatment of
choice for ECs is surgical resection.l'® It is important also
to remove the capsule in order to reduce the recurrence of
the tumor,?¥ although it is not always possible (literature
reports total removal to be between 18% and 97%). One
operative complication of this type of lesion is aseptic
meningitis, which is related to the spilling of cholesterol
crystals into the cerebrospinal pathway.!'”! Irrigation of the
surgical field with idrocortisone solution during surgery
and delayed withdrawal of steroids in the postoperative
period have been advocated as possible measures for
preventing chemical meningitis.?'! Retrospectively, we
cannot exclude that, in our case, surgery was the cause of
tumor cells’ dissemination that leads to aseptic meningitis,
which worsened the patient’s neurological status, and
prevented any improvement until death. However, the rapid
progression of the patient’s symptoms, the presence of a
postcontrast enhancing of a portion of the medial wall at
the preoperative MRI, and the severe lower back pain and
hopistono occurred the day before surgery (first sings of
leptomeningeal dissemination?) suggest the malignancy of
the lesion ab initio.

Conclusions

The optimal management for patients with primary
intracranial SCC or ECs which have undergone malignant
degeneration has yet to be identified. As no single treatment
regimen (chemotherapy, radiotherapy, and surgery) has been

proven to be dominantly effective, the most likely benefit
may stem from multiple adjuvant therapies. Gamma-knife
radiosurgery inhibits tumor growth for a short period of
time, but any beneficial long-term effect is unlikely.
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